Abstract: The female/male average wage ratio has steadily risen from 1983 to 2012. In earlier work, we found that the falling wage gap from 1983 to 1993 was materially detrimental to the average dual-earner family. The female/male wage ratio continued to rise over the following two decades, accompanied by a growing share of households in which the wife is the principal household income generator. This paper investigates how these two developments affected family welfare. Although family welfare rose during the 1990s, the story of the 2000s is quite different.
I. Introduction
The decades of the 1990s and the 2000s have provided startlingly different experiences for American families. While the 1990s were largely characterized by the continuation of the economic expansion that started in the 1980s, the experience of the "great recession" has dominated the decade of the 2000s. Our purpose in this paper is to document the changing welfare of American families, concentrating on married households.
Our choice of time periods for comparison, 1994-2003 and 2003-2012, was purposeful. Earlier analysis by Hotchkiss, Kassis, and Moore (1997) examined the period from [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] providing an initial point of comparison. Both periods, 1994 Both periods, -2003 Both periods, and 2003 Both periods, -2012 begin and end during economic expansions and so one can reasonably argue that labor market disequilibrium should not be a major concern, which simplifies our analysis.
1 On the surface there are common underlying trends during these two time periods. First, as seen in Figure 1 , and of significant interest, across both periods, wages experienced the continued trend of generally rising female/male wage ratio experienced in the 1980s.
[ Figure 1 about here]
Secondly, as seen in Figure 2 , both periods continue to experience the slow long gradual trend of increasing income inequality through periods of both economic expansion and contraction. Finally, both periods include parts of both republican and democratic administrations, adding to the similarities between the two decades in the political sphere.
[ [ Figure 3 about here]
In terms of wages, as reported in Hotchkiss and Rios Avila (2014) , while unadjusted real wages grew slightly during the 2000s, that "growth" disappears and actually begins to decline after about 2002 when accounting for changes in age and education. In contrast, the generally positive labor market factors of the 1990s brought about real wage increases.
Our primary interest is to determine, in light of all these differences and similarities over longer time periods whether the economic (or material) well being of the American family is improving. In other words, would the typical family prefer the end of period wage and non-labor income package it received or the one (in real terms) that would have been available to it at the beginning of the period of analysis. The two periods of comparison are 2012 vs. 2003 and, separately, 2003 vs. 1994 .
II. Background
In earlier work (Hotchkiss, Kassis, and Moore, 1997) it was found that the rising female/male wage ratio from 1983 to 1993 was materially detrimental to the average dual earner family and roughly equivalent to the welfare loss of an hour of leisure per week. However, in -3 -that analysis, it was also found that, due to the wage changes of this period, families in which the wife was in a higher earning category than her husband were materially better off as, of course, were also female-headed single earner households. Further analysis found that the impact from these changes differed across the income distribution (Hotchkiss and Moore, 2002) . In this second analysis it was found that there were a welfare gains for the higher income group and welfare losses for the middle and lower income group with the lower group suffering the largest loss.
2
The continued decline of the gender wage gap from 1994 through 2012, along with the other changes over time discussed above, begs for an updated analysis on the welfare of the average family and how family welfare might have changed across different family typologies.
There is every reason to suspect that this continued wage gap decline has contributed to the growing share of households in which the wife earns more than the husband. Indeed a recent Pew report documents the growing proportion of households with "Breadwinner Moms."
3
Although nearly two-thirds of these households are reportedly female-headed single earner households, the remaining one-third consists of families in which the wife earns more than her husband (where both husband and wife are present). We are interested in how family welfare has changed over time in light of these developments, and in the context of which family member is the dominant earner. To obtain estimates of the changes in family welfare, family labor supply decisions are modeled in a neoclassical joint utility framework. This can be thought of as a reduced-form specification of family decision making, and it has the advantage of giving us a clear-cut expression of family welfare that allows for cross wage effects on each member's labor supply decisions, hence effectively capturing the impact of the declining wage gap (or any other wage or non-labor income changes) on married-household families. The indirect utility function can be expressed as a function of the husband's and wife's optimal labor supply equations; thus, by estimating these joint labor supply equations, we obtain the utility function parameters necessary to evaluate the level of welfare and how it changes with wage changes.
A. Family Utility Framework
The assumption of joint family utility (or, "collective" utility) is often rejected in favor of a bargaining structure to household decisions making (for example, see McElroy 1990 and Apps and Rees 2009). However, there is evidence that the choice of structure for household decision making has very little implication for conclusions in micro simulation exercises (see Bargain and Moreau 2003) . In addition, Blundell et al. (2007) find that both collective and bargaining models are consistent with their household labor supply model estimated in the U.K. The joint utility framework is used here in order to evaluate welfare changes of the family (as opposed to evaluating the utility of individuals).
Within the framework of the neoclassical family labor supply model, a family maximizes a utility function that represents the household welfare. Assuming, for simplicity, that there are only two members of the household (husband and wife), the family chooses levels of leisure for each member and a joint consumption level in order to solve the following problem:
Define T as total time available for an individual; ! = − ℎ ! will be referred to as the husband's leisure, and ! = − ℎ ! will be referred to as the wife's leisure; ℎ ! is the labor supply of the husband; ℎ ! is the labor supply of the wife; C is total money income (or consumption with price equal to one); ! is the husband's market wage; ! is the wife's market wage; and Y is nonlabor income. Although we refer to ! and ! as the "leisure" of the husband and wife, respectively, they actually correspond to all uses of non-market time, including home production activities.
5
The solution to the maximization problem in equation (1) can be expressed in terms of the indirect utility function, which is solely a function of the wages of the husband and wife and non-labor income of the family:
where ℎ ! * ! , ! , and ℎ ! * ! , ! , correspond to the optimal labor supply equations (desired hours) for the husband and wife, respectively. By totally differentiating the indirect utility function, we can simulate the change in welfare that results from changes in optimal hours of -6 -work and consumption in response to changes in wages and non-labor income (also see Apps and Rees 2009: 263):
where ! is the family's marginal utility of the husband's leisure, ! is the family's marginal utility of the wife's leisure, and ! is the family's marginal utility of consumption. Equation (3) makes it clear that the change in welfare not only depends on the individual labor supply responses, but also on the family's marginal evaluation of a change in leisure and non-labor income.
Expressed in terms of changes in wages and non-labor income, and re-arranging terms to illuminate the contribution of those changes to family welfare through their impact on husband's labor supply, wife's labor supply, and total family income, the total derivative in equation (3) becomes:
In order to construct changes in family welfare, we need to calculate changes in market wages for both husbands and wives and changes in non-labor income for the family over the time period of interest. For this, we construct average real changes in wages and non-labor income specific to the age and education of the husband and wife individually.
B. Estimation Issues
The direction (sign) and magnitude of the change in utility that result from changes in the -7 -husband's and wife's wages and family non-labor income cannot always be determined analytically; they depend on the direction of the wage changes and the size of the labor supply responses of the husband and wife to own and to spouse wage changes, as well as the relative size of the additional utility the family attains from the leisure enjoyed by the husband and wife and from changes in non-labor income.
There are many divergent empirical issues raised in the literature in relation to estimating labor supply responses to wage changes, i.e., estimates of labor supply elasticities. The goal here is to produce reasonable labor supply elasticities that are consistent with the literature. Toward that end, the methodology adopted takes the simplest approach possible while maintaining basic theoretical and empirical integrity.
The requirement of simplicity here primarily derives from the goal of quantifying the family-level utility changes from the wage and non-labor income changes. In order to obtain estimates of the pieces of the change in utility in equation (4) a specific functional form of utility must be specified. Following others (e.g., Ransom 1987 , Hotchkiss et al. 1997 , Heim 2009 , and Hotchkiss et al. 2012 ), we estimate a quadratic form of the utility function:
where Z is a vector with elements ! = − ℎ ! , ! = − ℎ ! , and ! = ! ℎ ! + ! ℎ ! + ; is a vector of parameters and Β is a symmetric matrix of parameters. This functional form has the advantage of belonging to the class of flexible functional forms in the sense that it can be thought of as a second order approximation to an arbitrary utility function (when Β is positive definite).
In addition, it is possible to produce analytical closed-form solutions for both the husband's and 6 Further details of this model are found in Appendix B.
α -8 -wife's labor supply functions. Obtaining the first order conditions of this unconstrained maximization problem results in a system of equations linear in ℎ:
This system can be solved simultaneously, and the desired hours become ℎ ! * = ! , ! , and
, which represent the desired number of hours the members of a household would like to work, given the parameters that define their household utility function, given wages and non-labor income.
Observed hours (ℎ), however, might differ from the optimum hours due to stochastic errors, such that:
where we assume that ! , ! follows a bivariate Normal distribution with mean 0 and covariance matrix ∑ . This model can be thought of as a simultaneous Tobit model, where we have four kinds of families: those where both spouses work, those where only one of the spouses works (2 cases), and those where neither of them work. Allowing for hours adjustment along the extensive margin for the wife when assessing labor supply responses to wage changes have been found to make a significant difference when assessing total labor supply response (for example, see Eissa et al. 2004 and Heim 2009 ); however, extensive margin hours adjustments appear to be unimportant for men (for example, see Blundell et al. 1988 and Heim, 2009 ). However, we opt for the most flexible specification, which allows for extensive margin hours adjustments for both the husband and wife.
-9 -
The presence of non-working wives and husbands raises one empirical issue identified by Keane (2010) that must be addressed: market wages are not observed for family members who do not work. To obtain estimates of those wages, we take the standard approach in the literature of estimating a selectivity-corrected wage equation (Heckman 1974) on the sample of working men and women, using regressors observable for both working and nonworking individuals.
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The resulting parameter estimates are then used to predict wages for nonworking men and women based on their observable characteristics.
The maximum likelihood function corresponding to the joint labor supply optimization problem can be written as follows:
Where and Φ correspond to the probability density and cumulative distribution functions of a univariate normal, and and Ψ represent the probability density and cumulative distribution functions of the bivariate normal. Also, H=1 if the husband is working and W=1 if the wife is working (0 otherwise), ! (i=1,2) represents the standard deviations of ! , ! and is the correlation between the stochastic errors.
The stochastic errors accounted for in equation (8) Keane (2010) also identifies two potential sources of endogeneity. First, it is reasonable to expect that observed wages and non-labor income are correlated with a person's taste for work (reflected through hours of work). Both fixed effects and instrumental variables have been used to resolve this issue but are simply not possible in this case since we do not have panel data and because of the non-linear nature of the labor supply functions to be estimated. In addition to the inclusion of variables expected to affect the taste for work (e.g., children), we expect that the inclusion of spousal variables (through the estimation of joint labor supply) will help to remove additional sources of correlation from the error term (i.e., because of positive assortative mating, people with similar taste for work will be married to each other; see Lam 1988 and Hernstein and Murray 1994) . In addition, we abstract from the implications of income taxes for the shape of the budget constraint, which amounts to "linearizing" the budget constraint (see Hall 1970) , and is -11 -valid if preferences are strictly convex. 8 Also, since we are focusing on the impact of relatively small changes in real wages and real non-labor income, this assumption will only have implications for those few families for which the changes mean a movement across tax brackets.
An additional concern Keane (2010) identifies in the literature is making sure the hours/wage combinations observed in the data are coming off workers' labor supply curve, rather than off employers' labor demand curve. Identification of the labor supply relationship boils down to including regressors (determinants of hours) that reflect the demand for a person's skills (thus determine the observed wage) that are not reflective of that person's taste for work. Toward that end, we include an indicator for race that could affect observed wage through employer discrimination, but, ceteris paribus should not affect taste for work.
Further, we only marginally control for the presence of fixed costs of working raised by Apps and Rees (2009) Table 3 ).
IV. Data
The Current Population Survey (CPS) is administered by the U.S. Bureau of Labor
Statistics each month to roughly 60,000 households. The survey has a longitudinal aspect in that households are interviewed for four consecutive months, not interviewed for eight months, then interviewed again for four months. Households, families, and individuals can be matched across these survey months if they remain in the same physical location. In survey months four and eight, the household is said to be in the "outgoing rotation" group and members of the household are asked more detailed questions about their labor market experience, such as wages and hours of work.
We make use of the CPS outgoing rotation groups in March, April, May, and June from 2012 and 2003 in order to construct the samples for which the family labor supply model is estimated at each time period's end point. Detailed non-labor income is obtained by matching each family to the March supplement, which is the month in which this information is collected.
Multiple months of outgoing rotation groups are used in order to expand the sample size. We restrict the sample in the following ways:
-include only households with husband and wife present and between18-64 years of age -households with unmarried same-or opposite sex adults/partners are excluded -exclude observations whose reported non-zero wages are in the bottom or top one percent -exclude observations whose reported hours are greater than 100 per week -exclude observations with zero hours of work but positive wages -exclude families with self-employed members 9
Based on husbands' and wives' hourly wages, families are placed in one of three groups:
(1) husband and wife have similar wages (within 0.2 log points, or 20 percent, of one another), (2) the husband's wage is greater (0.2 log points higher) than his wife's wages, and (3) the wife's wage is greater (0.2 log points higher) than her husband's wage. 10 Separate utility function parameters are estimated for families in each of these groups, as we would expect relative marginal utilities to differ depending on which member earns more. For those cases where husband or wife is not working, their imputed wages are used to classify them with respect to the 9 It is difficult to estimate market hourly earnings (wage) for someone who is self-employed. Given the nature of their activities, in a short period of time, reported earnings can be negative, even if, in the long term, the market value of a self-employed worker's time would be positive. The welfare gains of the self-employed are left for future work. 10 Using wage differentials between husband and wife of 0.15 and 0.25 log points resulted in practically identical results and conclusions.
-13 -three family types. Wages and non-labor income are in values, reflecting the end-point of each decade.
The first half of Table 1 contains selected sample averages across family types for the two years used for estimation. As expected, labor supply is lower for both husbands and wives across all family types in 2012 and 2003. 11 Families in which the wife earns the higher wage have the fewest children; the highest non-labor income; and the highest education, wages, and age among wives. Comparison of the raw sample average wages (w1 and w2) with the estimated changes in wages used for the simulation (dw1 and dw2), which are estimated wage changes based on a family member's age and education, illustrate the finding in Rios-Avila and Hotchkiss (2014) --much of the observed raw average wage growth over this time period was the result of the aging and the rising education level of the workforce. Generally, real wages and non-labor income were rising in the 1990s (more so for women, as mentioned earlier) and declining in the 2000s (less so for women).
[ Table 1 about here]
V. Results
The maximum likelihood estimates are reported in Appendix A. The labor supply parameter estimates are as expected. For example, across all family types, hours increase at a decreasing rate with age (for men and for women in the full sample and where the husband earns a higher wage); the presence of children increases the labor supply of husbands (when significantly different from zero), but decreases labor supply of wives; black husbands work fewer hours and black wives work more hours (than their white counter-parts); and hours of work is generally increasing in education for the family member earning the lesser amount.
-14 -
The estimated marginal utilities and labor supply elasticities of interest are shown in the bottom half of Table 1 . The family's marginal utility of the husband's leisure is larger than the family's marginal utility of the wife's leisure, reflecting the fact that regardless of family type, the husband is working a greater number of hours, on average, than the wife. In addition, the marginal utility of income is lowest among families where the wife earns a higher wage (in both time periods). As expected, income elasticities (on both the intensive and extensive margins) are negative for both husbands and wives; cross-wage (intensive-margin) elasticities are negative, except in a couple instances of the wife's cross-participation wage elasticity; and own wage elasticities (both intensive and extensive) are positive, except for a couple of instances for the husband in the earlier time period, when his own intensive-margin wage elasticity is a very small negative number.
The estimated own wage hours elasticities for husbands are consistent with estimates reported by Kaiser et al (1992) for Germany; and Ransom (1987) , MaCurdy et al. (1990) , and Pecanvel (2002) using U.S. data. 12 In addition, the estimates for wives' labor supply elasticities are mostly within the range reported in the literature using U.S. data. For example, the range of estimates found in Cogan (1981) , Hausman (1981) , Triest (1990) , Ransom (1987) , Hotchkiss et al. (1997) , and Blau and Kahn (2005) Ransom (1987) . The following sections discuss how these 12 Similar to Ransom (1987) , while the uncompensated wage elasticity can be negative, the corresponding compensated own wage elasticity for husbands is always positive. 13 Also see Killingsworth (1983:107 ).
-15 -estimation results and changes in wages and non-labor income translate into changes in family welfare over time. , 1994-2003 With regard to changes in family welfare, the results for the two different time periods are dramatically different from one another. These changes are illustrated in Figure 4 . The 1994-2003 period is characterized by generally rising wages and non-labor incomes with the female wage rising more that the male wage for both the full sample and all sub groups (see Table 1 ). In the full sample, unsurprisingly, this leads to a significant rise in family welfare 14 All of these welfare gains are statistically significantly different from zero, as well as being statistically significantly different from one another based on a standard Z-test.
A. Changes in Family Welfare
-16 -To isolate the impact of the rising female/male wage ratio we also calculate the welfare change holding non-labor income constant. This amounts to setting all dY terms in equation (4) to zero and re-calculating dV. This separates the impact of wage changes on family welfare and illustrates that the wage changes alone had a smaller impact on family welfare compared to the non-labor income changes. For the typical family in the full sample, the wage changes for this period were responsible for approximately 36% ($74/$204) of the welfare change, implying that the larger share of the welfare gain was due to non-labor income increases.
The ordinal ranking of welfare changes of the sub groups was not changed by setting non-labor income to zero. In the group in which the wife has the higher wage, the wage change only welfare gain was equivalent to $94 (37% of the total gain for that family type), for the wife and husband similar earnings group it was $87 (41% of the gain), and for the husband high earner group it was $67 (34% of the gain).
B. Changes in Family Welfare, 2003-2012
While average real hourly wages are modestly rising during this later period, once we control for age and experience, the calculated real wage changes for men and women are mostly negative (see Table 1 , and Hotchkiss and Rios-Avila 2014 for an illustration of this phenomenon more generally). The exception is that the calculated wage change for women in families where they earn a higher wage than their husbands is positive. In the full sample, with the larger wage decline being for males, the female/male wage ratio continues to rise during this period. This, along with the declining non-labor income results in declines in calculated family welfare for the full sample of about $105 per week (also in 2012 dollars). In this period, the welfare loss to families in which the husband was the higher wage earner was slightly less (at $102 per week) than for those in which the spouses wages are similar (at $109 per week) or those in which the -17 -wife was the higher wage earner (at $111 per week). Regardless of subgroup, all families experience welfare losses that fit within a fairly narrow band of $102-$111 per week. These differences are substantively rather small, although they are statistically different from one another, based on a standard z-test.
As with the earlier time period, we set non-labor income to zero (dY=0 in equation 4) in order to isolate the impact of wage changes alone. For the full sample, wage changes alone only account for 10% ($11/$105) of the welfare decline. Families were much more negatively impacted during this period by non-labor income changes than by wage changes. When we look at the three subgroups holding non-labor income to zero, we find, not surprisingly, that families in which the wife earns more than the husband experience the smallest welfare decline (due to the modestly increasing female wage for this group). This group's welfare loss from wage changes alone only amounts to the equivalent of a little more than $2 per week or about 2% of its total welfare loss, although this amount is not statistically significantly different from zero. The group in which husbands are the high earner had the second smallest dollar equivalent welfare loss from wage changes, about $8 per week or 8% of the total welfare decline during the period.
The group in which the husbands' and wives' earnings were similar suffered the largest loss due to wage changes at about $15/week, which amounted to about 14% of this group's welfare decline.
Based on our results from the full sample and all three subgroups, the typical 2012 family would be better off if it had the 2003 wage and non-labor income package available to it in 2012.
Even if they could get just the 2003 wage package (holding non-labor income constant), they would be modestly better off than they were with the 2012 wage package. In short, this time period has been one of declining material well-being for families.
-18 -
VI. Conclusion
Our findings confirm that even though these two time periods (1994-2003 and 2003-2012) are in many ways different, the continued closing of the female/male wage gap has allowed families in which the wife earns a higher wage than her husband to fare relatively better, in terms of welfare improvements over time due to these wage changes, than families in which the husband and wife have similar wages or those in which the husband earns the higher wage.
However, in the latter period, families in which the wife had the higher wage lost more ground due to non-labor income losses than families in which the husband earned more. Note: Husband and wife have similar wages means they are within 0.2 log points of one another; the husband's wage being greater (less than) the wife's wage means that his wage is more (less) than 0.2 log points of his wife's wage. Bootstrapped (250 iterations) standard errors in parentheses. Notes: P-values below parameter estimate. Husband and wife have similar wages means they are within 0.2 log points of one another; the husband's wage being greater (less than) the wife's wage means that his wage is more (less) than 0.2 log points of his wife's wage.
